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ABSTRACT

This remedial action report discusses the New Pump and Treatment
Facility (NPTF) as the final remedial component for the medial zone of the
contaminated groundwater plume at Test Area North. The NPTF began full-scale
operations in October 2001 after completion of the final inspection in
October 2001. These operations were considered early implementation of
Phase C in accordance with the Operable Unit 1-07B Record of Decision. The
scope of this report focuses on the NPTF portion of the remedy and includes
discussion on the results of operational testing, shakedown period, inspections,
evaluations of effectiveness, and an explanation of necessary changes to the
remedial design and controlling documents.
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New Pump and Treatment Facility Remedial Action
Report, Test Area North Final Groundwater
Remediation, Operable Unit 1-07B

1. INTRODUCTION

This remedial action report is prepared in accordance with the Idaho National Engineering and
Environmental Laboratory (INEEL) Federal Facility Agreement and Consent Order (FFA/CO)
(DOE-ID 1991) by Department of Energy Idaho Operations Office (DOE-ID). This report discusses the
implementation of the pump and treat medial zone remedial action (RA) for the Test Area North (TAN)
contaminated groundwater plume (| Technical Support Facility] TSF-23), designated Operable Unit
(OU) 1-07B. This report was prepared in support of the Phase C Remedial Action Work Plan for Test
Area North Final Groundwater Remediation, Operable Unit 1-07B (DOE-ID 1999) and in accordance
with the Remedial Design/Remedial Action Scope of Work Test Area North Final Groundwater
Remediation Operable Unit 1-07B (DOE-ID 2001a).

This report discusses the activities performed in efforts to bring the New Pump and Treat Facility
(NPTF) to a fully operational status. These activities included operational testing, shakedown operations,
operational inspections, and final inspection issue resolution.

1.1 Technical Support Facility History

From about 1953 to 1972, liquid wastes generated at TAN, including organic, inorganic, and
low-level radiocactive wastewaters were disposed of by injecting them into Injection Well TSF-05. These
injected wastes spread within the Snake River Plain Aquifer underlying the INEEL site. Over time, this
created a contaminated groundwater plume originating from TSF-05, first detected as low levels of two
volatile organic compounds (VOCs), trichloroethene (TCE) and tetrachloroethene (PCE), in 1987.

As documented in the Record of Decision (ROD), Declaration for Technical Support Facility
Injection Well and Surrounding Groundwater Contamination and Miscellaneous No Action Sites Final
Remedial Action, Operable Unit 1-07B (DOE-ID 1995), the Agencies began an interim action, OU 1-
07A, which included constructing and operating the Groundwater Treatment Facility (GWTF) and
monitoring aquifer parameters from groundwater extraction and new monitoring wells.

A remedial investigation and feasibility study for OU 1-07B was completed in 1994 which
characterized the extent and nature of the contamination (EG&G 1994). Concurrently, the OU 1-07A
interim action was initiated for cleanup of the source material. In the ROD, signed in August 1995
(DOE-ID 1995), pump and treat was selected to restore the contaminated aquifer, as well as allowing
concurrent treatability studies to be conducted for alternative technology evaluation. These activities were
to be completed in three phases. With the signing of the 1995 ROD, Phase A began and started the
transition from the OU 1-07A interim action to the OU 1-07B final remedial action. Phase B began in
1996 with pump and treat containment of the hotspot using the GWTF and also included the initiation of
treatability studies for five alternate technologies.

Phase C is the implementation of the final selected remedy to be used for aquifer cleanup based on
the results of the treatability studies. As documented in the Explanation of Significant Differences (ESD)
from Record of Decision for TSF Injection Well (TSF-05) and Surrounding Groundwater Contamination
(TSF-23) and Miscellaneous No Action Sites, Final Remedial Action (INEEL 1997), pump and treat was
determined to be the final selected remedy for the “medial” zone within the OU 1-07B contaminated
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plume. As explained in the ESD, the medial zone is defined as the area contained within the 1,000-pg/L
isopleth line for TCE concentrations and outside the 20,000-pg/L isopleth line. Design, construction, and
operation of the NPTF was initiated and provided for early implementation of Phase C. These activities
were undertaken prior to the final decisions for treatment of hotspot and distal portions of the OU 1-07B
contaminated plume. In the 2001 ROD Amendment (DOE-ID 2001b), clarification was given for the
remedial components at the hotspot and distal zone, however requirements for operation of the NPTF
were still retained in the 1995 ROD (DOE-ID 1995).

1.2 Reporting Responsibilities
The purpose of this report is to provide the information needed to show that the NPTF is
operational and functional. This report also will address items and activities that have taken place since

the completion of the NPTF final inspection.

In accordance with Section 2.13 of the Federal Facility Agreement and Consent Order Action Plan
(DOE-ID 1991) and as outlined in the Phase C Remedial Action Work Plan (RAWP) (DOE-ID 1999), this
report provides

o Summary of RA components as defined in the RAWP (DOE-ID 1999)

o Summary of the results of operational testing, the shakedown period, and the operational
inspections
o A description and documentation of the closure of outstanding action items from the final

inspection report

. Explanation of any modifications to the RAWP (DOE-ID 1999) needed as a result of the
shakedown operations

o Evaluation of the effectiveness in meeting treatment system performance requirements

o Summary of data collected during the RA that supports a determination that the remedy is
operational and functional

o Certification that the remedy is operational and functional.

As a result of the submittal of this remedial action report, a revision to the Phase C RAWP for TAN
Final Groundwater Remediation, OU 1-07B (DOE-ID 1999) is being recommended.



2. OBJECTIVES AND SCOPE

As documented in the ROD (DOE-ID 1995) and RAWP (DOE-ID 1999), the NPTF provided early
implementation of Phase C remediation for the contaminated groundwater plume at TAN. The NPTF
design requirements were documented in the Functional and Operational Requirements for the New
Pump and Treat Facility at Test Area North Operable Unit 1-078 (INEEL 1998a). Along with the
RAWP, the Functional and Operational Requirements (F&ORs) provided the basis for the remedial
design (RD) of the NPTF. During the construction, testing, and inspection of the NPTF, several changes
were necessary to the design of the NPTF. The following sections describe the original design
requirements, changes made to the design, and associated changes needed for the RAWP.

21 Original Design Requirements

The F&ORs (INEEL 1998a) provided general, mechanical, and process requirements to be used
when designing the NPTF. The following were the general requirements defined for the NPTF:

. The facility will initiate dissolved phase cleanup in the medial zone of the TAN contaminated
groundwater plume by pumping and treating the water using air stripping technology.

o The facility will operate 24 hours a day, 7 days per week, and have a 30-year operating life.
. The facility will be able to maintain unmanned operations.

. Facility uptime will be > 90%.

o An enclosure shall be constructed to protect the system from environmental exposure and freeze
protection.

. All contaminated water, prior to treatment, will include double containment systems with
automatic leak detection for interstitial zones between primary and secondary containment
components.

o An integrated emergency shutdown system shall integrate all blowers, motors, and operating

equipment, as well as an emergency notification system for abnormal operating conditions.

o The NPTF shall be designed to treat groundwater with influent concentrations of 1,100 ug/L TCE,
70 pg/L PCE, 120 pg/L cis-dochloroethene (DCE), and 50 pg/L trans-DCE.

o The NPTF will not provide radionuclide removal and/or treatment.
o The NPTF will be designed and constructed to accommodate a variable flowrate of 150 to
250 gpm.
. Effluent water from the NPTF must be treated to below maximum contaminant levels (MCLs).

. Air emissions from the NPTF must be maintained below 0.18 Ib/hr TCE, 4.9 Ib/hr PCE, 564.3 Ib/hr
cis-DCE, 0.33 Ib/hr vinyl chloride (VC), as set in the NPTF F&ORs.
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2.2 Design and Documentation Changes

The New Pump and Treat Facility Final Inspection Report (INEEL 2001a) discusses and provides
the basis for changes made to the remedial design of the NPTF from the initial submission of the 90%
design to the as-built setup as of the final inspection in September 2001. Of those, the following design
changes require changes to the RAWP (DOE-ID 1999).

2.21 Extraction Pump

After construction of the extraction wells, well characterization and evaluation (WCE) activities
were performed to evaluate hydraulic characteristics. The Well Characterization and Evaluation Report
Supporting Functional and Operational Requirements for the New Pump and Treat Facility at Test Area
North Operable Unit 1-07B (INEEL 1998b) was used to determine the design influent flowrate of the
NPTF. It was shown that the required NPTF capture zone could be established with a pumping rate of
107 gpm at Well TAN-40. During the preparation of the F&ORs, this base requirement was given a safety
margin and conservatively raised to 150 gpm. During construction, it was found that the P-40 extraction
pump (specified in the design) was no longer in production, so an alternate pump was selected and
installed. During system testing, it was determined that the P-40 pump could not meet the specified
150-gpm flowrate. Water level drawdown measurements obtained during the testing, showed that when
pumping at 120 gpm the system did in fact establish an adequate capture zone to meet the cleanup
objectives of the NPTF (see Appendix D in the Final Inspection Report [INEEL 2001a]). Therefore, the
minimum operating flowrate for the NPTF was changed to 120 gpm.

Although this design requirement change did not require the design itself to change, the controlling
documentation (Phase C RAWP, DOE-ID 1999) will need to be changed to reflect the operational
requirement for a minimum flowrate of 120 gpm.

2.2.2  Air Stripper Efficiency

During operational testing, sampling showed that the air strippers were not obtaining the necessary
removal efficiency for the VOCs. To remedy this, an additional tray was added on each air stripper unit.
This improved the VOC removal efficiency to levels required by the original F&OR process requirements
to meet the allowable discharge criteria.

This change has been incorporated into the remedial design, with no additional changes needed in
the controlling documentation.

2.2.3 Cumulative Risk

The NPTF must treat contaminated water to less than 1x10” cumulative risk. The NPTE Operation
and Maintenance (O&M) Plan (DOE-ID 2002) was originally submitted without addressing the
cumulative risk calculation. In November 2001, Revision 2 provided the basis for how cumulative risk
would be calculated. No additional document changes are needed for this issue.

2.24 Purge Water

Activities including in situ bioremediation (ISB) sampling, monitored natural attenuation (MNA)
sampling, NPTF performance monitoring sampling, and well redevelopment create purge water that must
be processed through the NPTF. This purge water must be processed so that concentrations of
radionuclides reinjected into the aquifer are less than the applicable MCL. Purge water injection
procedures have been incorporated into the NPTF operations technical procedures (TPRs), as stated in the
NPTF O&M Plan (DOE-ID 2002). No additional document changes are needed to address this issue.
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2.2.5 Title Revision

Originally, the Phase C RAWP (DOE-ID 1999) was written to cover all areas of the remedial action
and would be updated as each remedy was brought online. However, as discussed in the 2001 ROD
Amendment (DOE-ID 2001B), the remedial action was separated into three different remedies, each with
very different characteristics and requirements. Because of this, the scope for the first Phase C RAWP will
be changed to NPTF RAWP for TAN Final Groundwater Remediation, QU 1-07B, with each follow-on
remedy (ISB and MNA) having a separate RAWP.
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3. DISCUSSION OF REMEDY PREPARATIONS

This section provides a summary of the results obtained from operational testing, shakedown
operations, and the operational inspections. Along with this discussion, documentation will be provided
addressing the open action items that resulted from the final inspection.

3.1 System Operability Testing

Once construction of the NPTF was complete, system operability (SO) testing was performed on
cach of the major components of the system. The SO test was performed in accordance with TPR-6488,
“TAN OU 1-07B NPTF System Operability Test.” All components operated as required and operating set
points were incorporated into the system control components as documented in the New Pump and Treat
Facility Operations and Maintenance Manual Volume I (INEEL 2001b).

3.2 Prefinal Inspection

On April 9-10, 2001, the agency prefinal inspection was held. During the inspection, controlling
and supporting documentation was reviewed, a walkdown of the facility was performed, and a hot test
was successfully completed. After the successful hot test, agreement was received to proceed with
shakedown operations. Results and open-items of the prefinal inspection can be found in Appendix A of
the NPTF Final Inspection Report (INEEL 2001a).

3.3 Initial Shakedown Operations

At the startup of shakedown operations, components that could not be tested with potable water
(extraction pumps, air stripper efficiency, capture zone, etc.) were tested. This also included successfully
testing the ability to process purge water from OU 1-07B monitoring wells.

During the initial shakedown operations, monitoring of the air strippers showed that they were not
able to obtain the required TCE removal efficiency. After evaluating several options, an additional tray
was added to each air stripper unit. Samples taken after the fifth tray was added, showed that the air
strippers met the design requirement for TCE removal efficiency, requiring no further action. The VOC
monitoring data can be found in Appendix C of the NPTF Final Inspection Report (INEEL 2001a).

Drawdown tests during this phase demonstrated that acceptable drawdown could be measured in
the OU 1-07B monitoring wells while operating at 120 gpm, as opposed to the original 150 gpm.
Extraction Pump P-40 was able to maintain this extraction flowrate and shows with the model that using
this pump alone will capture all particles within the boundaries of the medial zone. See Appendix D of the
NPTF Final Inspection Report (INEEL 2001a) for particle tracking modeling results. After the drawdown
tests, Pump P-40 was replaced with one that is now capable of pumping more than 150 gpm.

3.4 Final Inspection

On September 6, 2001, the Agencies performed the final inspection. During this inspection, all of
the resolutions to open items from the prefinal inspection were reviewed, followed by a walkdown
inspection of the modified NPTF. Based on this final inspection, the Agencies agreed that the NPTF
could begin full-scale operations.
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For the remaining open items, discussions were held to determine the interim actions to be taken
until a final resolution could be implemented. As shown in Table 3-1, the only two items remaining open
at the final inspection were the missing well safety posts and the problem of roof drainage.

Table 3-1. Open items resolutions.

Item No. Description Interim Action Final Resolution
4x3 MW-33 and other All groundwater monitoring wells All 46 wells previously
wells were missing associated with QU 1-07B activities = missing safety posts have
safety posts. were inspected to determine which had them installed, as
were missing safety posts. Those shown in the attached
wells that did not have safety posts photographs (see
around them (TAN-53A and Appendix B), or concrete
TAN-42) were immediately barriers have been put in
cordoned off with fencing until place (TAN-53A) to
safety posts could be installed. protect the wells.
4x 18  Roofslope drains onto  The daily inspection procedure was A drainage ditch from the

equipment (transmitter
and sensors) and
exterior piping with
building connection.
Area is not sloped to
facilitate drainage
away from building.

modified to include an inspection of
this area to ensure the depth of any
accumulation remained at least 2 in.
below the building curbing. Any
snow accumulation higher than the
exterior thermocouples was also to
be removed within 24 hr,

accumulation area down
the hill to the existing
drainage path in front of
the NPTF has been
designed. Details are
shown in Appendix A.
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4. FULL-SCALE OPERATIONS

The NPTF has been in operation since October 2001, and through the month of August maintained
a 98% uptime. The following sections discuss the data supporting the determination of this remedial
action report that the NPTF is operational and functional.

4.1 Facility Operational Parameters

During the time the NPTF has been in full-scale operations, several pumping scenarios have been
utilized for processing contaminated groundwater. Figure 4-1 shows the extraction well flowrates utilized.
The horizontal line in the figure represents the minimum flowrate (120 gpm) required for ensuring
capture of the entire plume. Operational flowrates at all times were above this flowrate.

During operations of the NPTF, a few shutdowns were experienced. Table 4-1 summarizes the
issues involved, the amount of downtime experienced, and the resolution taken for each. The NPTF has
achieved 100% uptime since April 2002.

Table 4-1. Problems observed.

Month (Week) Issue Downtime Resolution
October TSF area power 7 hr Pigeon tripped breaker. Breaker was reset.
outage
November (11/12)  High-high level alarm 6 hr Wires into the programmable logic controller
December (12/17) in the air strippers 11 hr (PLC) were twisted so as to cause stress on

the connection. Stress was removed and the
connection was tightened. System was reset
and all components appeared to operate

normally.
December (12/31)  Input/output (I/0) 85 hr Faulty 1/0 board was found and replaced.
January (1/7) board/PLC failure (total) (This was probably a result of having the
Yy capacitance probe in place for the high-high
water level switches in the air stripper.)
March (3/4) Dielectric union and 12 hr Pump was replaced with 1505150-8, which is
pump (TAN-40) capable of higher flowrates.
failure
April (4/8) High-high level alarm 3 hr Water level switches were giving intermittent
. in the air strippers false indications for high water level in air
April (H15) 12 hr strippers. This appeared to be a problem with
April (4/22) 11 hr the ultrasonic level switches. When switches

were removed, it was found that the switches
installed had conductance probes instead of
the specified ultrasonic probes. Spare
ultrasonic switches were installed.
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4.2 Facility Effectiveness
4.2.1 Effluent Concentrations

As required by the 1995 ROD (DOE-ID 1995) and F&ORs (INEEL 1998a), effluent water injected
into the aquifer must be below MCLs while maintaining air emissions below levels listed in Section 2 of
this report. Sampling data, included in Table 4-2, shows the influent concentration, effluent concentration,
and average air discharge rate by month. The calculated discharge rate was less than the allowable limit
for all contaminants.

Table 4-2. Compliance sampling data.

Influent Concentration Effluent Concentration Calculated Discharge Rate
(ug/L) (ug/L) (Ib/hr)

Month TCE t+DCE c¢DCE PCE | TCE DCE ¢DCE PCE | TCE t-DCE ¢-DCE PCE VC
October 310D 26 5U 5U | 0.028 0.00081 0.0023 0.0014 ND
November | 260D 141 181 35) 0.9J 2U 2U 2U | 0.034 0.00974 0.0029 0.0027 ND
December | 380D 8 21 23 2U 2U 2U 2U0 [ 0.035 0.00078 0.0024 0.0028 ND
January 340] 6] 18] 24]) 0.9] 2U 2U 2U | 0.027 0.00058 0.0015 0.0027 ND
February 280D 5 14 23 2U 2U 2U 2U | 0.017 0.00034 0.0010 0.0019 ND
March 230D 4 12 18 1.0 1U 1U 1U | 0.019 0.00033 0.0010 00019 ND
April 210 4 12 19 0.6J 1U 1y 1U | 0.020 0.00031 0.0010 0.0020 ND
May 210 3 17 1U 1U 1y 1IU | 0.017 0.00029 0.0009 0.0018 ND
June 160D 2 12 0.9J 1U 1U 1U | 0.016 0.00026 0.0009 0.0018 ND
Limit 0.180 564.3° 49 0.33

a. Limit is set for combined t-DCE and ¢-DCE.

D = diluted sample J = estimated value U = non-detect

4.2.2 Cumulative Risk Calculation

In accordance with Appendix C of the NPTF O&M Plan (DOE-ID 2002), the cumulative
carcinogenic risk calculations were performed for the effluent water of the NPTF. The calculated values
are shown in Table 4-3. The calculated cumulative risk for NPTF effluent was below the no-longer
contained-in requirement of 1 x 10,

Table 4-3. Monthly cumulative risk values.

Month Cumulative Risk
October 0
November 6.92 x 107
December 0
January 6.92 x 10”7
February 0
March 7.69 x 107
April 4.62 x 107
May 0
June 6.92 x 10”7
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42.3 Drawdown Data

Daily water level fluctuations are the result of barometric pressure changes, whereas gradual
changes over longer periods of time are attributed to seasonal water table variations that can be as great as
4 ft. Measured drawdowns for each of the three extraction wells during this operating period were within
the range expected based upon the results of the WCE (INEEL 1998b). A periodic representation of the
drawdown levels is shown in Tables 4-4 through 4-6. Figures 4-2 through 4-4 display water level
drawdown data from Extraction Wells TAN-38, -39, and -40. Each chart graphically illustrates pumping
activity and NPTF downtime.

Table 4-4. Measured drawdown and pumping rates from TAN-38.

Drawdown Rate

Date (ft) (gpm)
12/20/01 1.16 126
01/02/02 1.20 126
02/11/02 1.22 126
02/27/02 1.22 126
03/12/02 1.31 122

Table 4-5. Measured drawdown and pumping rates from TAN-39.

Drawdown Rate

Date (ft) (gpm)
10/01/01 0.89 113
11/12/01 0.93 115
01/02/02 0.99 113
02/14/02 1.00 117
03/12/02 1.05 117

Table 4-6. Measured drawdown and pumping rates from TAN-40.

Drawdown Rate

Date (ft) (gpm)
10/01/01 1.22 121
10/23/01 1.26 121
11/12/01 1.02 105
11/15/01 1.08 120
12/11/01 1.03 113
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Figure 4-2. TAN-38 water levels.



TAN-39 Water Level
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Figure 4-3. TAN-39 water levels.



TAN-40 Water Level
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Figure 4-4. TAN-40 water levels.



Figure 4-5 displays the water level data from the Injection Well TAN-53A. As with Figures 4-2
through 4-4, daily random fluctuations are the result of barometric pressure changes, whereas gradual
changes over longer periods of time are largely due to seasonal water table variations. The vertical
downward lines on the figure mark system downtimes when no water was injected (NPTF experiencing
downtime). A mounding event was observed from the end of October until the beginning of January, after
which the water depth below surface remained relatively consistent. This observation is indicative of
normal aquifer reaction to the injection of entrained air. A plugging mechanism related to air entrainment
is caused by a release of dissolved gasses within the aquifer formation after injection resulting in reduced
permeability. Assuming injection variables remain constant (e.g., pumping rate, degree of saturation,
water quality, etc.), the water level will continue to rise until pressure equalization occurs (Pyne 1995).

Drawdown data were also collected from nearby monitoring wells to show that the pumping
flowrates were sufficient to produce a closed hydraulic head contour at least equal to the width of the
medial zone, as discussed in the NPTF O&M Plan (DOE-ID 2002). The width is defined as the length of
a line drawn perpendicular to the southern boundary of the medial zone, intersecting TAN-40, which is
300 ft. The required capture zone has been established as 150% of the width of the medial zone or 450 ft.
A drawdown test was conducted on December 11, 2001, which involved the pumping from both TAN-39
(114 gpm) and TAN-40 (113 gpm). Selected drawdown data are given in Table 4-7.

The results from this drawdown test confirm that NPTF operations create a capture zone that
exceeds the width of the medial zone. Based on the drawdown measurements at TAN-32, the width of the

capture zone is 604 ft; which is much greater than the required capture zone of 450 ft.

Table 4-7. December 11, 2001, measured drawdown test.

Drawdown Distance from TAN-40
Well (ft) (ft)
TAN-40 0.964 0
TAN-41 0.312 20
TAN-34 0.155 141
TAN-32 0.022 302
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Figure 4-5. TAN-53A water levels.



5. CONCLUSIONS

After completion of the NPTF in early 2001, operability testing and agency inspections
demonstrated that the facility met performance requirements outlined in the RAWP (DOE-ID 1999) and
was ready to start full-scale operations. Operations began on October 1, 2001. Through July 2002, the
NPTF has operated with a 98% uptime and has met all system operational requirements.

5.1 Operational and Functional Determination

As shown in the information presented in the previous sections, the NPTF has met the requirements
outlined in the 1995 ROD (DOE-ID 1995), F&ORs (INEEL 1998a), and RAWP (DOE-ID 1999). As a
result, this remedial action report certifies the NPTF as operational and functional in accordance with the
FFA/CO (DOE-ID 1991).

5.2 Remedial Action Work Plan

The RAWP (DOE-ID 1999) is the controlling document that provides guidance for the NPTF
remedial action activities. As a result of changes made during construction and based on initial
operations, it is recommended that the RAWP be revised to include the minimum flowrate of 120 gpm
and a cumulative risk of ax10~ as discussed in Section 2.2.

Other text changes are needed as a result of the ROD Amendment (DOE-ID 2001b), which changed
the final remedies to be used for the remediation of the hotspot area and the distal zone. These changes
include making the title NPTF-specific, and will not impact or change any of the NPTF operational
requirements.
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Appendix A

Drainage

Excess collection of surface water runoff has demonstrated the need for better drainage around the
NPTF building. The attached grading plan and supporting calculations provide for drainage at the
anticipated flowrates by providing cutoff ditches to capture and reroute the flow, and a catch basin and
culvert to discharge the flow into an existing drainage ditch.

Snow and Ice

In addition to excess water collection, snow and ice sliding off the roof of the NPTF have damaged
the pipe insulation on the northwest side of the building. To protect the pipe and insulation, Zeston 2000
PVC jacketing (see attached catalog cuts) shall be installed on all pipe runs located under the dripline of
the NPTF building.
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